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A process for producing a subunit peptide originating in a polymer protein which has disulfide bonds in a subunit and between 
subunits. This process involves the following steps: (a) the step of denaturing the polymer protein or its subunit by using a protein 
denaturing agent in a solution, and then eliminating the denaturing agent from the solution in the presence of a polyoxyalkyl polyether 
having a functional group reacting with a thiol group, thereby unwinding the subunit; and (b) the step of separating the subunit, to which the 
polyoxyalkyl polyether has been bonded, from the solution. 
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il«<*:T-feSCi:^3@rStt^(Z^M^*OCD^Ji:LTi±s PDGF 
(Platelet Derived Growth Factor) ^#3*fcf e>;fu ^©^StStSHSttt— * 

hMSt^Ds HRa9t=l««:-e«>S3i:i>s^TftS (C. H. Heldin et al., 
Cell. Regul., 1, 555-566, 1990) 0 

(activin) (i, ^ti^T'iil^J®— Sft: (homodimer) $>£V>& 
SH— Mffc (heterodimer) t UT?£:£l/TV>5#x (monomer) <fo 

LTl^;i t#$g^£ftT^£ (P. Husken-Hindi et al., J. Biol Chem., 269, 
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19380-19384, 1994) 0 £tz, m&C#£U £3ftffl *mtz LT ^ 3PTTH 
(prothoracicotropic hormone) ii x -^p& £ ISM— mffctl LT#£ b 

£tiT^3 (J. Ishibashi et al., Biochemistry, 33, 5912-5919, 1994) 0 ^ 
fc N >fAy^o7'J>G (IgG) *)~M#:T'$>^)^ #fi^tZLTfetnJ^i3^-r?. 
^tt#^£ft£££#^ftT^& (G. M. Edelman, Biochemistry, 7, 19 
50, 1968) o 

^ & imt £ z t iz <t Y) % ^ ®^arsi4M a si v^mitm & mm? z m a w 

(hirudin) t±, Jfa4*©M@B^T-& £ r D > fcT > U ^®7Dr7- If 

%i&*mm?zz.£&%)t>tiT&t), ztz&mm&cDm&nt^xiiiL'bmog:® 

mz^Lskfh^mm^mmT^y"^ >^^U > (disintegrin) „ CHH-B^ 
©Sa!S#*ne>tl,TU&o ^©i^Ilieifflo^ CHH-Bi±Jfll/J^fli±CDS^ 
gEHT"^*!* W^fflb (glycoprotein lb (GPIb) ) IZ&&L, ih'hmm 

-*#h|!^©GPIb£:tt1-£^1^S^^ 
Ch^iS^nT^S (N. Fukuchi et al., WO 95/08573) 0 

comm.m±, ^ffisei (agonist) /wmmmm&w (antagonist) tvxm 

t^u mk-mfct Lx^m$ti&{&ftiz&&T%>m&n*mmfot lx, 
i?~D'ptz< ht)&®m&*^?mmz&&ffim&u^tzfcxm2>z.tiz& 
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^Xfit>tlX& *K ^#O^S(±activinS"y r CHH-Btzov^T^Tt>nTl^^o tu^ 
#tS^#lEb<. i£te£«#bfc^T?#«fl;£*§fcmi:fK&^o Sfc* 

nt>-iBL$nztnm&*n*>s mmmz\stz&(Diz^xt>mm(Dmmftmm.&m 
-ft, m&nomm&cDi&T&s ^uai^^>^'j=i-;Hb^^Tx.{^ba§ 

iiftk tiffin J^;il#^ 1993, A. Abuchowski et al., J. Biol. Chem., 

252, 3578-3581, 1997) x # V ^ \s > 7 U =3— ;UOSaKt3^ bT©*£ 
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tlt^S (G. N. Cox et al., WO 98/32003, G. N. Cox et al., WO 94/12219. 
R. J. Goodson, USP 5,206,344, L. G. Armes W0 92/16221) 0 LfrL. l^Ttl 



© m * M b * fir "5 X ? y 7 1. s 

(2) 7f«y7 (b) tfl^tiS^^ry F«tt^TLfc* 
<DT-&£iiui3 ( 1 ) cd^^o 
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(3) iiuie#'fite§6K#-*teT&& (1) 

-^i^f ^ KS^tl.^'Jxf I/v^ijd-.ik^S (l) cd#&o 

(5) BufB^««SM(3fi*-r^+>-^^^ h^r^-K^ 3tfe : ?^x.SS 
St'feS (1) (Dft&o 

(6) HulB^S^MfiRXii^©^^-^ h^r^K^ji^^TT-^^-y- 
2>zh%<ftmh?& (1) ©#& 0 

(7) #a#:®eH©^srs^^, m&Afow&nzmi&TzvT-z-- y h^r 

^^K^Buia^SrStt^^-r^ (1) cd^o 

(8) ^'J^^^7;i/^M"'Jx- ^^^rg-^bfc-^^-^ Kfr\ # 

«^M6K©^a?s^^Pfl^-r^rSt4$*-ra en 
)is*)\s#v^-^)i&t£&-r2>zb&ftmt-rz> (i) 

(10) ^u^-=3r^T;i/^;i/^U3i— ^;i/^^Lfc^^-^-^ 
-££Wr SiiuiB (1) ©#&o 

(11) hrt&tf-tf-^L- y hffl©s;x;i/7-f K*S^£Wf 

(1 2) tuHS^StegGM**. teSt:a3l5-rS7d->t:;u^> hS^oi/NS 
«g^*ES-r*«H4**-r4-fi^^KTfeS (11) y^y 

(13) lulBiSS^^ d • * <J • * I) ^XCD<!r£ST'&£ (12) CDit 

(14) %^&ffl&k : m't (12) h^y^- Ho 
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(15) mmttiz.wTTzswsB.mttv. m-msmmmz&^xT^j 
mmcDm^mm 

mite, f?£MAS1051 (AS1051-WT) S^-f £ * -pTrcASWTCD^ii® 

EI2B\ ^>X^ VBS^T^-^S^Mgl^tlfc^^MASlOSKASlOSl-Al 
a) * f&M-T %> ^ 9 * — pTrcASAlaCDflt^jflS £ ^ f Ho 

0 3teu ^£Mb^cDASl05l-WT&mSl05l-Ala(DM1ft]iu (a) SWjgW^ (b) 
©l«»*iS*fflHPLCT-^*fb*:fe**^1-0o ^l$fii^:B#P^^. (216n 

n) N -r«ct>%?s#geM*^-ro 

E4ttx AS1051-AlaCD^;i^ y NS&S#&©JM*«ft£**-rElo 

EI5fci\ ASlOSl-Ala©^;^ y hSm^#^©ltoM^©^S1051-Ala^©^ 

^'Jxfl/>yija- ;Wb£*lfcAS1051 (AS1051-PEG) ©U^;i/3i> 

i7l±, AS1051-Ala^AS1051-PEGcD U X h-fe^>«!5RBS?gt4£73<THo 
0 8 <is AS1051-AlaSt^AS1051-PEGO@^<blfe/J^-vWF^ia^rSt4^^r 

0 91^ AS1051-Ala^t^AS1051-PEG©^;^^ hM4i©lil/J«^^t 

So 
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i*SaStt, *©£3?g(4# N *«^©^t:«t r)nt>tiZ*V***>7)l* 
;iz ^ U ^ - 5" ;i/ b -9- 7*^- - «y h^r^ K£<fcbPfl^£n£&CDT'fcoT 

1051-PEG&, y b^T 0 ^ h*#Efii£T3!!l£$fi*©— Sft^7°?- KT*& 

4CHH-B2:p|»©tniJ<il^fef^ffl*^-r*« iiuI3AS1051-PEGti, 

CHH-BO^§IS^1-§o ffix AS1051-e(i N CHH-B#&olM^M'J>ff 
©?-£k j t^-^^-y Kt^o 

^ YOVzrzL-y hfr£>&tK — o©1^^a.- y h©^7*^ 
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(Crotalus horridus horridus) > -fevX^X'-fe^^T 1 ^ (Cerastes cerastes) N 
• nX/^^-i- (Vipera palestdnae) N 3^*7, • ftU^X (Echis 

carinatus) N • 7 Jltf? 7 U 7 (Trimeresurus albolabris) >. 

h U * UX^X • 7-7^hT>; 5 s -f 7 (Trimeresurus flaboviridis) N • A 

(Naja haje) „ iSS* --^7 (Naja nivea) » 7U#Jl'7 • 7K"?>r 
(Crotarus admanteus) ^©4S#(;^£;iX&IuVh*£M±CD5|£# I 

§31 (R. M. Scarborough, WO 92/08472) 1fim\f ZtlZo 

(polymerase chain reaction) ?£ l^TffS CI t fcT £x PHiC LTf^§£L£ 
yu—zr^m^XcMk'y^zr^ U— fr£/W V) -fe*— ^>a >£tf -5 CilCi 
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T&laCx trpx tac, trc, recA, T7 ($r£fls#ISiftitjffi 1 , ^>/^I> Vl^fifc 

&umm. n*&<b&&ms 1992^, mzHb^rnxw) , pg 

K, ADH1, GPDs MFaK SUC2, PH05, GALL GAL4 ($r£fls^llffc£ffi 1 > 

^Mx Vl&f&RVZ&m,, H*^<b^Hs P215, ?@#e>x 1992^, J&JsCfc^A 

#ifc£-&T* £1^0 i^ieiJlltl±, (Maltose 
Binding Protein) ^ tfJl# S - b > X7 x. ^ — fc? (Glutatione S- 

Tranferase) , 7 (His-Tag) ^ ^©i^Ifii^lf C, *l£ e 

£T£;yi!g&£^;rT^il£#AT£^#&'K *©«fm**refc3«, 
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fr?>x tuHB (a) (b) ij-y-ra.-y h^7?- K£f#3o 

(1) Xr>y7 (a) 

V^, ^J^.«lM^?>tafa?iS£DP^^ir*SfflVA?,c:i:^T*^x #2; L < &2Mfr£>8M 
tc#J. IfiSi;^I/7^ HV^7- tf (Protein Disulfide Isomerase) m<0 
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;i/S^Sj6-r%Wlfe3£i: bTfcfcx f^ftfcfcfTl/'f ^ K (maleimide) 
* (R. J. Goodson et al., Bio/Technology, 8, 343, 1990) , h t: U 
v^;i/7-r h* (orthopyridyl disulfide) S (M. Yokoyama et al., Biochem. 
Biophys. Res. Commun., 164, 1234, 1989) N \£=.)]/X)]/7 *> (vinylsulfone) 
£ (Shearwater Polymers Inc. Item No. M-VS-5000) mi$^\J £ tlS 

OOfr & 10073©iSH*W $ b < > 2000~ 5 7j©ISB#<fc D bW 
±IBO <t 'J ^Jf- i/?;i/^JV# 'J x-rJHis (3 % tL o T * t in 

<fc<U gtt*J£|$<Mfc:in;tTfc<fci*o atmtix ^IftSfilXii^^-^ r 
±T-&££ bt^ 
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iRft -fr s z t £ $b W t ff a ci £ #t- § S o 

(2) 7,=rv7 (b) 

±13© £ a 13 LX&tfL$tiZ#V •** i sT)\,*)\/-# U ^— ' 

^&*i*»f^ •r^to^'f *>xiftx a»ffi«oHRflsn:ffl^?MV«, 
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;i/7-f K*g^fci^»-cfes;ri:#S3;bi^ iiM^(3^ar£i4^^oigfflT-fe 

&££*iT^&i^i^J±, £S*g|4§&ol|i-©#^fcbT#5re§a* 

IBcDcfc "5 U 5/ T;i/3M/3tf U =^—y"Mt bT iN&^-b-^Ji. - y h ^^f- K 
£&^fc©T-fcftfcE<fcv^o 

z&&»V7nib (GPib) tag-g-rao *s*w^Kibt± x i*sai7t>t 

tlT^Z (J. P. Cean et al., J. Lab. Clin. Med., 87, 586-596, 1976, K J. 
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Clemetson et al., Thromb. Haemost., 78, 266-270, 1997) 0 £5>t:u CHH-B 
<D afgicGPIb^MLtf^-f £ C tifiJttiiiSil. am<Dfr*$L 13 iti LfcAS1051 
fci^&«*$##£Ta£fc#«££ftTl>S (N. Fukuchi et al., WO 95/085 
73) o N. Fukuchi h (WO 95/08573) fc£, AS1051©fil£?££: LT. CHH-Bfr ©g& 
##Jil7G 2: > £ «t SjfiJMI©^-*— ;i/3£©«ll*^tf *ffi%f8^ LT w 

So AS1051&3- h-TSl^^D-->^U CHH-Btf©-^^- 

mm&T^-^mzwWkgntz&mmsmi (Asio5i-Aia) **Mmx-$mz 

T^h\ $.SV^«^^AS1051$fflV^ferS^4©7 r -^ii^^tLTV^S^ N *j§§ 

®-e^m^tLfe^MAsio5i©s^t4t3o^T(±<iitLe)tiTi3e)-r. -^-^-.-^ 

Co^Tttttft£*lT^fcV^ ^^T'J^ ^B&Jfl^T*H§LfcAS1051©£ 

^£T-&3^#;i£;ft£T5^>gg|#: (AS1051-Ala) CDWJVH&-5-IZ& 

^<DfSH. AS1051SU t AS1051-Ala^3OV^T(5l^CD^T^^4St^*#^Mb*^T 
AS1051©J§jSPI436«*mt:<£V^ii:]0SfilS$*ifco AS1051-Ala 

e>najfii/htR«^A«sis$*ifco — *««i©^&tj:D^e»nfc^U3i^-^ 

>^Un-;Hb$tlfeT^ y^am^tlTV^^V^AS1051{i^ tgjBtStflBK* Jfe/Jx 

< 2 >*^gg©^r^ b* 
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^##8 l©^*^ >a*i^©#gi3:fc^T. I3gb< J±££fB©:P=; y$£© 
jfAx ftiHk Xf±&&£^<fr, laJfll^14*Wrs^r^1**s 

±S3©<fc?&^r^ Kfci:, ^©-Mteg^ire&aCHH-B^ £>£^&^©a 
y hofi^7f KT»SAS1051i:lRl«©jlil/J\«»lfcia^tt*«jt 

So 

< 3 >*&m<D^-n- Yomm. 

©*Jffl#nrtirc&£o 
UteftlZfcfc, HUH3©^U^^b>^'Ji3-;Wb^nfeAS1051iis CHH-B&tMSl 

mmmmmz&^T, mmm^rj-Yte, ^©^©ff^T&JKs n^w 
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©fc«>©ffi, JSttk ®3^J^©J&#£IE£rLT&£l^o 

^BS^^ws^^^T-tSo 3n5>©a*,-eaiJifijAs$?$ l^o 
^a«±#BRi*i«:#. &t&#. mm&j*. *gp&# N j^aife-^s n»*fc#$©^ 
-r*L©^-efeoTt»^*s^tie»©5-feT»iiiRrt»#, jsts#s 

AS1051©^^(3tt, n^y^ FOMt It. M^0^/zg/kg~100mg/kg©iaBT- 

m «a©«i* tfflB^T § . - ©taHT*g % «ftfciissb#f§ £ ti s fi*a^-e # s « 

f£fifc091 CHH-BatiS6H©ii^^D-->^ 
CHH-BaMSS«©«^^n-n>^{i N N. Fukuchi£©#?£ (WO 95/08573) 

< l >^d^;u^ • ^>;y^ • *y^cDcDNA7>r U— ©ffcK 

( 1) £n*;i/* • *'J • *'J^Xfr£>©mRNA©&m 

ffiffl«F*-e«?iFUfc« £©»a.7g£RNAjiiim$t (4M mgt^T-^A^r 

V^a^r*— K 0.1M h U*iM(pH7.5K 1% >5-^;i/*^h3i^y-;i/ N 
0.1%^«>u;nf;u=i5/;i/^- h u i>AJfi) 20ml4 3 T»*'D h p >*^;>->f *f — 

Mb. **g&£lfct>|Jft^fcgL ±«*e»i(l^«^-i— ^tl3©^«©?gfi5p§g>fb 
&flft£ (4M Ifc-bJ/^A, lOmM >i?7 * >E3SK— ^* h U pH7.5) 

IcfiJiU 30000rpiik 18Bm 20 o CT"ai<h#gf U iRNA 600//g£#g6L£ o 
^RNAipf.©mRNA©lill POLY(A)Quik nRNAJ|&m*y h (* Y"y^V 
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RNAO-5 *>500//g%^- U =J d T * =y A tciftJif £ lSffiffi«*200At 1"T 2 HI. 
i£J®jg«ffl[200//lt?3|Hl*^A*^^ 65°C, 200^1©*ffl*8W*£ 4 0*^ 
A£jIjl£-££3 htCck D> mRNA (10>ug) &#«$liibfco 

(2) c DNAOn^ 

cDNACD^I±> TimeSavor DNA^dr >y h (7 7JHi/7|tfi) SfflV^ 
+ yh07'Df3-;H:fl!otfjo|i. MP*k ||Ilf;mRNA3//g^ ^> 
^A^it^— T*^ V— 0.3££gs lmM S^^XW h— ;K jSME^BMS&^tr 

> U 12°CT*30t3\ 22°CT" 1 RfSIRJSB* ^TcDN A b fc„ 

£kfc65°C-C10#>f Hii&rt*^^^— ;i//^OP*;i/A#l 

St. »3R%5feM**fco fcC^r* h«f*©y;i/«ja;*^>*^A£ffil^ 400 
x GT- 2 ^RfljfrMMrr S £ ^ 13 t) ^RfoOT"? << U — «i c D 

N A (3//g) £f§fco 

(3) cDNA7^/7'J-©M 

±I2-T* : f§£>*lfc— ^HcDNACDMSS(3, Time Savor D N A 3r y h tz^McDEco 
RI/NotlT^r*— *y h©^D h=J— ;Wc#£oT31^b7co fiP*>. cDN 
A3/*g, EcoRI/Not IT #U x^l/ 3— ;i/««S£30/zU 
ATPMUU T4DNAU # — "Hf 1 ^l^iaU 16^7? 1 «HHJ£i|gKJfa* 
fritz* Hfc£J&**65°C"rl0#>f h LTIM!tSte£3ciS£ii:fc&N 

ATPSjttl.5/zU T4^'J7^1/tf K^r±— fe* 1 /*1£SQX.. 37 o C-£30#S 
Jfo£ii\ Tyr^-CD5' 3fcJS©y >&fls£frofco 3©gL SiiSr«^65 o C-fl0 
h U $ &t7z;- ;i//^DP*;i/ASD»3iSfi oTfi^*£14& 

7^7^-ti«i:liSLfc c DN A^^ ^A^t-^^-AZAPII 
Uf7^i?->ttl) OEcoRIgPfetza^bT. HM7 7-^DNA^8 
bfco fiP*>> — S«*gbfccDNA400ngfc:*ru AZAPII/EcoRI/CIA 
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p^-A lus. mmmmm doomM r y*aH*<pH7.6K zwLmfovm,* 

A N 300mM i&iki- V D £A) £»]U £ ?> iz T 4 DN A >j iS— M&^ts&mWL 
(SSjt m ^>(f-is3>*y h) £^S»U 26°CT10^ 

h GIGAPACKII GOLD h7^i;->tl) £SH\ *y hCD^P 
Mi-;i/{:foTfrofc 0 ip*, N ±!3©cDNA^^UfcAZAPIlT-ADN 
A 3ugt*v h<D^y^r-t;>^mthm^M^L, 22°CX 2 mmBifoZ it % Z. 
£lZ£*}siy>r — z;^tr%ij-3f Zo Z<D%.fomz500/il<D7 (0.58 
% Mt h 'J >>A N 0.2% ffim-W^i/^A, 50mM MJ *^S?(pH7. 5 h 0.01 

>?£imm<D¥mzmi,\ ^mtLxxmmi. con xl-i Blue (~v-yw 

^ig^*S/»>AlinM. v;H— *0.2%) 10^ iri.-h^fet)20,000r 
>^U 37°CT12^F^»LT, mWkZ. 7 ?-V(D^j 7^ <J 

(i) RT-pcR^tz^se^e^^M-cDiiiii 

^ D ^^ • -^'J^iP^OMNA^^LT^ RT-PCR 

mz^^y^y^y^^Y m^com^m&^m^ r ^ k £ - k -r * d n a 

IH^JS-tl tlB«©^r^ KcDT^y^IE^iJ (N. Fukuchi et al. N MM) £ 
nh'>©ll©^l«$^f,t;, RT-PCR (^i^tf IM^- 
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±HB77^v-$ffl^TRT-PCR?:!Tofco 77-^ F©^H: 
±RNA5/zgt*tU 38*4E¥#*SUPERSCRIPT II(GIBC0ttSD 2.5/zU 
tSM©7 7-^ h X h 7 > h'«f«20^K 0.1M h— ;H0//K 1 

0 mM dNTP 5#1£$B^U 42°CT* 1 USHERS « 7 h X h =? > K £ 

* H5> KEJfc$85/*h PCR^MIO^K lOmM dNTP 7"^ 
■i v-^g-800pmoK T aq^'J^7- fe"10u£?g-£-U DNAij-Y;^^f^ 7 - 
(^-^xjl/^-aii) fcffl^s 95°C0.5t>, 52°C1t3\ 72°C 2 1 tf>f * 

uOPCR SJfciSS 2 % T # D C# U ifi|® D N A £#M7r L 
fco ^©^s ^J300^«^©{4S(ZDNA©^*> K#tS*£ftfco 
( 2 ) J#«*f#©tt«!E?!lfc£ 

±B3©«k3fcLTit(i£*ifcDNA*r#** pCR-ScriptSK ( + ) >7u — -y?? 

K(w1t^^D-^>^b^o fiP*>, PCRfijBat, 7^*-i/ 3 >im 1 
mM ATP, ^*-£:LTpCRscript h^*>>->*±SlD lOng, ftJGBSIiSSrf I 
£5 units s MT4DNAV*'-fe*»I^U 25°CT- 1 BSiaa*gKJfa£fT 

^£ffl^T, ^>t:^> OE. coli DH5a$MSiU L-A 

T'VtTS/'J >± h >J e7A100//g/ml) tcru-^^r >^LT37°CT*18B#r^«b 

USS (^^17- ^d- n>^2JJS Vol.1 Cold Spring Harbor PressH) 
tcktJr^^^ K©W5S*ffofco K^rpCHAprobeii^^Lfeo 
pCHAprobeO^D-^>^»rM-©^SiE^J^, D N K^—>7 >V- A 3 7 3 
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&M13reverse &) |^-*>tf--©teffl&fc:fl&oTdye 

Terminators \z <fc DlWflfeo ^©3©^ * D-->^£*lfcDN Aftr)ttt272 

izfflm\sTfrtztz?>, RtoZ^zr?- F©— g&Cffilu *#*>*ifc£ 
WM-^aW^T*^- KCHH-BalgaaHO^^^y h (AS1051) 

(3) 7P-7©li 

pCHAprobe£, * o-~ >^*nfcff AWf^©iaoJ|ilt:^-rs«!llS»5RSacK B 
amHITtU$TU 2 %^#D-*>7 I ;i/Sm?s§<Kj£ J; t) 340igfi*t©*^£©D N A 
«rJ*£#«U DNAHUK** h (*£^E AS YTRAP : Sig^tS) 
l\ h©7n h3-;K:^otDNA5[ilJRL/fco d©D N A25ng*\ O 
- 3 2 P ] d C T P Stf^ >^r7^-7^>J>^h (^igj&BiBy £ A3 
W ^^^-T-T V h— r^^;i/L5to ^^kSMfr^ ^iSiSlNick;^ A 
(7T;uv>>TttM) §ffl^t*SJ60[a- 32 P]dCTP^U ^;Wb 

< 3 > — ^ ^ 7 »; *V -t?- $/ a > £ £ g flSjjfifc^OflM* 

cDNA77-^7^7 fr&ASlOSl'V/*- K©£S£n- h*-f33ifc^ 

lfSffl.fc-5 tCLT AZAPIIcDNA7t — ^^>f U -©^ — £ 

'J1IIT7 7—*?*mn l>tz'&. 80°CT' 2 BtGIK-* >^-T?>Ci:l3 e fct)^T 

£©:7^;i,#-£ % 32 P-7^;Hb7"D-^l xl0 6 cpm/mli: N 5xSSPEi 
ffitt (20XSSPC : 3.6miti- h U £A, 0.2MU >K^" h U £A««iftpH7.7, 20m 
M EDTAH± r U £A) N 30%*;i/AT* r\ 5 x^W\;i> (IOOx^Wn 
;i/ : 2%^^mmT)Vy^ 2%:7^:3-;V400, 2 %^Utfn;vtTD 
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U K» > &T>*0.5%SD S£^tfjg*ft*T% 37°CTl6^P^/\-r^';^VX^-& 
fco 7^M-^6xSSC (20XSSC : 3M^b^~ b U 0.3M^:n 

>W.=± h U «>A) x 0.1% SD S^TSICT 2 0. ^?^:2xSSC N 0.1% 
SD S<£T*50°C£T 2 0#fc#U 7 >r £^ftS&fc*S^Lfc:7n — 

*bfco ^cd^^-^x^?^ ;i^AHP20 ($0 10 (3-80 

f# 5> tiitm^E ^ d - ><2> A ZAPI I c D N A 7 t — ^ (c, 7 r — i^ExAss 

ist Uf7^^->iti) **sife$-& N ^t>m— y-7\syy—*mm~c&z> 

SOLR-b;i/ h^*^— >*t*D CiSSfe^SCIilfcJ: !K cDNAW 
7^;*; KpBluescriptSK(-) (X h ^ * V — y#Mk) GDEcoRIMtz#A£ tlfe 

; K^fSSKU DNA*>— >r>+>— A3 7 3 (77"7^ hV^t^^rAXtti) 

T&tK ^tL^ti^^UT^^r^^ ; K£pCHAl, pCHA2 N pCHA3SWHA4i: 
^Ufco &:fcpCHAl£&*#-f £E. coli HBlOl/pCHAl (E. coli AJ13023) & N 
¥J*6^8E12B«fc!K lilifliftl^IfliSiM (Ste 
#■^305-8566 H*@^4S*^<«^— TS l#3-5f) (3 S FERM BP-4781©§: 

^D-n>^^nfeAsio5i^r^- h-^n- H-rsafe^otiSiB^JSx mmmi 



mum 2 <m-iamm&n (asiosd (D^mmizx^^mmcDm 
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^mzAtiteuaM-iamm&n (asiosi-wt) (Dxmmizxz&mzkommit, 

Asiosi^r^ K-r^,3ife^ (^^i-ji^y^ v^mo *$&mu7* 
-izmfr&titz&b, p cRmz &y)mmT%tzisb<DT>N a?^ j ^-%&j&Ltzo 

fz-&2>&olZ, NcoI^f$IE?!j£^tf7'^'1' (ASBN : iB^J#-^ 7 ) £ffl^fc 0 

^^>^CD=J K>©hu{3M|R^Z2 b*>T-fe£^»IE?!JATG (iE?'J#-5§ 7 (Zfe 
^7^1/^ h*#-^10-12) ^WbTVN^o ^ ^©H^=iK>{i N NcoIl& 
IS^iJ (ffi^J#^7(Z*5V^T^^b^-^K##8-13) tliLtl^o 3 

-^8. Hindll im^mmtx Z\s*=f- K#-5§4~9) o 

-tlBT"^ -f ^ffl^feP CRSi^fCt *K ASIOSI^^ H"$3— 
^fciill b£o PCRH/fo&x 94°C15# N 35°C 1 £\ 72°C 2 1 -fr-f l?)]/b U 2 
5-9- ZJimbMistzo PCRS^^^^y— ;i//^DD*;i/AMB|bTT a qtf? 

7— t?££:rS£i*\ ii iH Ztitz 400J&^*j- ipf.^l.DNA»fK-^i^y-;i/ 
&JK$£fc:«fc*>tt«bfc&x MK^mBamHI^HindlllTrifbbfeo CCDDNAHJrtf- 
i:. $>JIS^^BainHIi:HindIIIT-vi<bbfer^X^ KpUC18 (S®g#») £vf 

t3>Kr> h-b;i/^(3TE.coli JM109£J&fHEft U 7>^>iJ>^7U- 
h£T37°C N 16B$iate*bJ&HteSM*£f§fco 

4Wlfcilfe»f,7;i/*'JSDSS{:tr77^ h'fclBSibfco M13M4 
7^^-£M13RV7-^ V- (i:fcfc:^jB3g*tSl) £ffltV 377PRISM DNAi> — 

mcoy^x^ K^^^nT^^c^^st^bfeo Mi/cr77> k^pucasb 

MHfc^bfeo pUCASBNH£fHKBM$NcoI£:HindIIlT«fl;U T^D-y^MB 
£ T 400^a*T©DNA£ #MtM b fc 0 £ ©DNA£ SBS^ * * — pTrcHisA 
(>f > h* h d *f >tt) £&Mi#fHNcoI i:HindI I lUfflikVtz&cok. ^ -i tf— >> 
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fcTE.coli JM109£7&H*5tftU T > t^> U >M7"l/- h CT37°C N 16B#iaJ§ 

iiffjifeM^fto z(Dmizwmi,tc%m^? *-*v'irckmtifr%Lfzo 

< 2 >g^MCHH-BamSeK©^m©^ 

81#g©^*^ >a»&:P^->BSf;:^b£g6Sf (AS1051-Ala) ©;*: 
mMlZ&2>%%l?fk(Dligmte^ UycDMbft-Dtzo PCR protocols (Academic 

Pressjjg) iztm<D&&%fm&}i&&m$mmmz & *k asiosi^t*^ k©>?;*;i/ 
*tm>si») ^T^^>£zam-r^><t^{3Asio5i?ie^t^^^Abfeo pc 

Ml^mmizy^-( -7-ASBN (IE?'J#-*f 7 ) ilfffe^^bfeT-^-f T-ASAlaR 

(iE?'j#-^9) ^s^ttr^^T-ASH (ie^#-^8) tmtziz^m^ 

fcASAlaF (IB^JH-Sf 1 0 ) £ffl^PCRMJfo£tTofco ^tl^tlOM^^^T 

^n-^^Miciu y;i/^?)JiiisDNAif>t^ttmbfco cne>©DNA* 
^M(cr^>r ^-ASBNi:ASH^fflv\ 2®B<D?cmjfo*m\ &m&te?*ttm 

Obp©DNA£&tiibfco ^©DNA>&$iJPS^BajDHIi;HindIIIT*^^bbfeo £©DNA»t 
M-hs Mg^BamHI^HindlllT'^bbfc:^;* 5. KpUC18 (SM^ttM) £^ 

^T=i>t^> h-fe^&^TE.coli JM109£JfcKij£mu T>1^> U 

^WbfcBMfe^^^7 7 ^*USDS^(3T^^^^ H£HMb£o M13M47*^ 

T-tmmy^'C?- {tbiz^mmitm 377prism dna^>-^> 

■9— (^-^v^i^-ftSO £ffl^T^*IE?'J£&£-r&;i£:{c:J;^ gift© 
T^** K#aS§£ftTl>S;:££fitf§:b;fco fES£b£T^;^ h*£pUCASAlah 
^Ifc, pUCASAla§MI5B^NcoIhHindIIIT*vi'fbb. 

ifr£T400i&gtt©DNA£^)|i^b£o C©DNA£#gg|^ ^-pTrcHisA U> 
tf h D >!f >*±S!0 ^SiJIS^^NcoI i:HindI I IT* $Hb b tz & © i: ^ ^ a > * 
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coli JM109£JBR&iftU T> K > U h HT37°Cs 16B#P^1$*L^ 

HSte#l3 AS1051-WTSU t AS1051- J Ala©E.colit:«ta^35:P,VlcAS1051-WTSrJ f 
AS1051-Ala©#^^ b {3 «fc 3rSt4#©m*# 

< 1 >AS1051-WT&^1051-Ala©|*Ate©SlM 
AS1051-WTSVAS1051-Ala©^n^n®|g=S^^^— pTrcASWT&VpTrcASAla* 

■?n^tt«^T^^RIEtftE. coli JM109£> i£P7 ^ £ffl^TL-broth (/t 

D ^AlOO^g/ml) 37°CIZT*S«U *§uE#0.5iC3ig bfc # iz IPTG U V 
°CT'4B#P^^#^frofe 0 S#££i&#*ifc:J: DEUR, 0.5M EDTA**fc 

(200W. 5#) £JBlvt«fel*U «E#^*a^St-ra^i:fc:«fcDitX<*: 
(inclusion body) 5ffiJ:ltifco 

< 2 >AS1051-WT&VAS1051-Ala©##SUt:«fcSai4<*:©3i^ 

mm (pH8.5) izmmvtzm, 2.5mm<Dmm&&ia%.. ^ 

fft* Spectra Porl (SpectraftSO £fflVMfcj*&rlft£ffiV>T. OM^^zML 
Tj8*f£fTW £g^7'-^>£|Sfc^fco AS1051-WTWAS1051-Ala^n^ftCD 
2*fiu^<0»«*3Sfrffl*7A (Pegasil 0DS300. i-f^ttS) £ffll>T 

aIi^DYh^77^- (HPLC) t«tD^HbfcJfiS^%ia3t:^Ufco 03 
*K a) *±il«fBUx b) fcijgflr&T-fcSo AS1051-Alafcfc, i&M77-i;>%m£L 
T^S^-CfeStfs AS1051-WTH:38*ft:«fcSJgK^7 , -5;>©|S§{*fc < t 

AS1051-Ala©&#r&©ig$&fcfc N l/9§©0.5MfiPK7 , >^ = ^Aia«^ (pH4. 
5) £1)02. fc&s CM-TOYOPEARL 650S (2.6x40cm) Sffil^fc-f *>2fiStft* ^ A fcR 
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mm*. mmwLA {5QMwm7>^-t>Ammm (pH4.5) ) stmrn^B (0.5 

mMT>^-t> (pH6.4) ) 4ffl^t}SliJ$tfc. m&&m±. A:B=75 

:25©$g$ST20#$gai$-&;fcgL A:B=75:25fr£A:B=50:50^© I) > 
h (30#) TZmihTZt^o fzo Z -5 It. )!SM£*lfcAS1051-Ala£ 



«&#)4 AS1051-Ala©^;V^^ h fc^-£inJittfiifc 
81#S©^^^-C >3g3££7*^>8£fc£gLfcAS1051§fiH (AS1051-Ala) 

jb\ * W^Jta©£fifcfcs Bio-Rad Protein Assay (Bio-RadttM) 
-f^D7>^^ia^ >>^Jfili7;i/7^> (BSA) KilbTfT 

Hartley^ )U=E y h (flL #:«200~250g) Sffll,^ ^»1J; t»AS1051-Ala 
(300/zg/kg) fe^B:£Jltt:Mbk*IBBT3|fll&#Lfco &#ffl*t±lml/kg 
■CffV^ ^*Cn=10-Cffofco 3|iia£DS-^*»e>3®ra^ #£#S¥£-#L^ 
tL^etl{zAS1051-Ala (300/zg/kg) (n=5fo) t,>fc*£S££;>k (n=5-f-o) 
*S#U »20^t:3i— 7 1 ;«|^sTt:*V^TlittU 23G&Jftffl-£ffl^TJftSB 
*:»KJ:&8ml&lfo (0.38%^>^ HJ >>A«j) Ltzo ^jfoLfcifil^aDJfo 
'J^tRftSx Sl&lfil^gtM^m (Sysmex E-2000. J&MEffl«^*t») fcffl^TW 
5£bfco ^^^EI4{3^To M&#&l>*g**&^#h&tcAS1051-AlaTfc3S¥ 
(AS/ASS¥) CD^Clfil^tRC^LV^^^B&nfco BU^^ii^7XT"g^ 
&##AS1051-AlaT*fc£2£ (saline/ASi¥) l^i^3> hD-;i/S 

(fu##;Rl5S&«#fc*C:feffi* (saline/saline^) ) bm&tefr-DtzZb 
fr?>, AS/AS?¥TB&ftfclfo'JvR«'J>#N i&&#fc£oT#£k*ifcAS1051-Ala 

£Z>lzUMLtzm$Lfrt>, m>^m (4°C, 2700rpnu 10#) i:<toXM^ 
iHLs AS1051-AlaC^t~££itf£©#;3E£:ELISA (enzyme-linked immunocorbent 
assay) m&m^XMfe Ltz „ EL I SAffl 96^ 7" h (D^ i ;i/f;:AS1051-Ala (1 
>ug/iiil) fe%V>ttieflffSJ[©»%50^11lD^.x 4°CX— lifeKIb. 
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ft-otz'&s 0.05%Tween-20£^$fPBS ( phosphate-buff erd saline) T-3!s]ift#U 
5%x*A*ji?$:®frisf z m (150^1) ZljQz_T7oy*yy%'n-ot Zo $ t, 

mm, 3iHi^u -y^^y^^yT^-^mmt)^^^)^^ HgG(H+u 

m& (zymedttM) W.;77- (0.05Mh>;^^ (pH8.lK ImM MgCh, 0. 
15M NaCK 0.05% Tween-20 s 0.02% NaN 3 , \lt> ^>skm 7117 * >) T-500fSi3# 

mLfzmmttsouimz., 37°cT-i^r^gbfeo ^^ji^3mm^m, img/m 

\<D§£&mW. (p-Nitrophenylphosphate) mm (lM^x* J — )VT ^ >(pH9.8)/ 
0.5mMMgCl 2 ) §i)Di, ^BtF^JfogL 405iro©oMg£i§iJ£Lfco AS 
/saline^hsaline/saline|fCDAS1051-Alai3— (AS1051) &t>*^ — v- 
J >7 (None) 0^7 *JUz&tt 2>mftm*7j< Ltz 0 *<Dl£^ AS/salinepTfciu 
AS1051-Ala(3^r^inf*:O#^E^^^ tl ^ o 

mmm5 AS1051©#U:^U>^U:3-;Wbg£Sf (AS1051-PEG) ©PS^ 

( i ) fr^msooocDPmbmMzm^tzfim 

*ftW(D#Vx.^\s^tn)zn-)i4tm&M (AS1051-PEG) (DmrnteMT IZtk? 
JS&lzk -ofzo $zMm3 tmUiZLXE. coli£ffl^T!MLfcAS1051-WT6D 
mAfc^ 7M^^-^>St>*10mM EDTA^^tf0.5Mh U^^Hij^ (pH8.5) 

5000©^»Jai^b>^);n-;WblSM (Methoxy-PEG-mal,MW5000, Item No. : M- 
MAL-5000. Shearwater Polymerstt^) SaSJnU 3^igfilLfc, Z\(0 
mm*. Spectra Porl (Spectra^M) £ffl^fca*rISS£ffllvT* s&g*£*fb 

^^A&ffiift (pH4.5) %J)Qz_tzik, CM-T0Y0PEARL 650S (2.6x40cm) %m 
V^fc'f^->^^fe*^A(Z»^f^■fr x SmffiA (50mMgf^:P>^-H7Ai£I»M (pH 
4.5) ) av«|fl»B (0.5M»»T>*=i>Att«* (pH6.4) ) *ffllvt*W3 
■e-fco jgttllfettfcjU A:B=80:20fr£A:B=70:30^©'J =z7?5ifx.> h (20#) T* 
$Sffl2M2:fc& N A:B=70:30fr£>A:B=55:45-x<D'J =.T^Vx.> Y (30#) Ti&tJB 
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(2) #^fi20000©PE(Hba3l££ffl^fc#8 

*f&W<Dft*azmQ(D# U>7V D-;Wbl£3£ (Methoxy-PEG-mal,MW2 
0000, Item No. :M-MAL-20000. Shearwater Polymers^) £ffllMfcAS1051©*' 
•JxfU>^U n-;WbS6S (AS1051-PEG20000) ©SSIKfcmT© X 5 J3*to 

fee mMM3 tmm^Lxi. con%m^xmmhtzAsmi-m(DM\te.%, 7m 

^^T-^>St>*10mM EDTA£^fr0.5M h U *JfiKfiHBift (pH8.5) fe:jS»b 
2.5^S©^7K^Snx> 4°CT— Wllfco 

ooo©^';oc^u>^u=j— ;i"fb^^»b. aRfgna-ciiLfc. z\om 

?££Spectra Por 1 (SpectrattM) ^^V^fe^^^fM^ffll^T^ £S:ftJfoKfc:*tL 
TjS^^fT^. £&$ r 7 , -^>£Rfc^:fc&, TSK-gel CM-5PW (0.75x7. 5cm) £ 
^fc>T#>£&*7AfclB^£* N JSmJftA (50mM iiTV^r^Aifi 
(pH4.5) ) &t>*i&tBMB (0.5M WmT Mmm (PH6.4) ) £ffiUT 

?§m^-y-feo ^til^J±A:B=100:0^e>A:B=40:60-^cDU-T^^i?^> h (20#) 
■CJSai^-e-fc^x A:B=40:60#£A:B=0:100^©U ^T^^> h (5#) T"?£ 
tBt5i:l^l)©t^^fco #IM£ft£AS1051-PEG20000£^tf?gffi 

mmm 6 asiosi-pegos^ 

ft & n£AS1051-PEG©#^fi&, SDSSm^lJ {3 ct D U ^ > if U 3 
4b£ftTl>&V>iiuj$0ASlO51-Ala (15Kda) fcit^. I^JlOKda^t ^25Kda-C& o 

*©2te©:*££fcLT&lSS£ftS£i:a»S>s 1#^©AS1051-PEGC 
UxfI/>^ijD-^/ (#^*M00) #fg^LT^*ilfcjm2H&£ftfco £ 
fc, AS1051-PEG20000©^ J ?*iis AS1051-Alat Jt^ IU40Kda^;^ V>55KdaT»& 
*K AS1051-PEGi:|5lil{3 1 OAS 1051 -PEG20000J;: l^C^'Jx^ U^^tJ 
3— ;v (^S&tfOOOO) ij*«S-&LTV>SCli:* J BtiP«>e>iifco 
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mz s AS1051-PEG4 1 ©** U 3^3- Vy>7 =»— ;i/©*g"&ttjfi t^CDflKD^XTj 
>&&<b*J*n/y 4 KKg-&»^©?*^*x JWT©«fc-5tffofc 0 AS1051-PEG (1 
00 /zg) £2iM EDTA£^&0.1M h U XJg&Hg«ift(pH8.5)4J-e 'J i?)te> Y^y* 
(5>ug, jfP)t*63lttt4) £«fcoT37 , €-T?5l$ra*8fc&fTt\ Mffi^A 
(Vydac 218TP54. VydacttS) ^ffl^fcilS^^ dt h ^5 7 -^fflVM^ 
&Ufco Mfci:. O.lU'J^MD^i (trifluoroacetic acid, TFA) £<atr 
Tk/T-fe h - h y^©ijz7^7^i> h (0->50%7-fe hzh U;i//10^ 50-* 
100%T-fe h- t> U;i//5^) {cJ:t)ffofco 3att> y S?;i/:n> K^r^— 

■ez-mitztitc^y* K«*tr— ^ i~6 intMtfc (06) . 

y^-^mt, ^>y^4 >m&^2m^tsi^<D^yf-Ymi^^y)vy ^ kss^ 
£ziziommmT>^-vAmm&.$T-v8y°uy'7'—- t? (5/ig, 

*U3te*&2S*t38l) C«t-3T25'C"C24l©ra^*ffV^ lffi*7A (Pegasil ODS-IK 

mitilt, 0.1%h U 7;i/*nse& (trifluoroacetic acid. TFA) £^tf7K/T-te 
h y;i/CDy-T^^^i> h ((H-50%T-fe h y;i//207» Dfrofco 

fcASlOSl-PEG©^^;!/^^ KKg^afcttu $8^£ftTl^AS1051 (N. Fukuchi e 
t al., WO 95/08573) , &*^&1&G&to(D&mte%£&Rtmi&L"eib^teo 
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mum 7 AS1051-PEGCD-Y >tfhD fcl:fct**7St$ 

< 1 >]M^«&fcttr £AS1051-PEG©fflg*Stt©«|j£ 

fciDitfc^ lOOOrpm, 15#ISj&&#«£fTl\ ^lfll«M££?#fco AS1051-PE 

mvhsmi-kiacDik'bmmMmmftmz, M^mmmmfemw (hema tracer 8 
ol -^w^tK^^ftsso tioti^bfeo ioo//i©^ifii/j^Miw$) 

£frfc&Sifctf>:7Vl>£iD£s 37°C-C 2 frmUft. -f>*i^-Mfc^ 1/10 
^©10jg»je<O»^^je«BH**n^x 8^HJfii/MR«J6©«.-?*«JSEbfco M« 
jgjg&RfcLTx U*b^> (1.2mg/ml, i/^ttSS) , u^-fy (10 ug/ 
■U ^A->— jrf^w £;i4±SO x 7"7VS/>— U>gg (10//Ms iA^>-^t^ 
*MtS) fcJBl^fco 127 iz^LfcMt), AS1051-AlaCJt^AS1051-PE6©UX h 
Hz^^ll^StSli^BSta^&o AS1051-Ala£TMS1051-PEGfc*i:fcfc: 

< 2 >i/h«CWt*7 * > C;i/77 > h (vWF) *g-&IM?£ttCDifl!lJ£ 
AS1051-Ala3at5AS1051-PEG©jfii/h«hvWF^©*e-&t:^-r*Iffl^*x H^-fbJfll 

/jN^h 125 I^^;Wb7^->t;i/^v> hB^ (vWF) £ffl^TH^fc<, 

^tolodogen (PiearcettS^ 0.5mg/ml) (Dis 9 n $ >$g$BU.5«l&jftD 
fg*ia«ET-r^*SSt*b, Iodogen©@!*!<b£tTofco y;i/«»fc:«k 
•jfffcftfl^fivWF (0.19mg/1.5ml) %Iodogen%@ffl'fbLfc^i — ^CAtLs Na 
,25 K 18.5Mbq£iD*T£ffiT2#lia£jfo£-&;fe&s ft & ^ D#>^7 ^Jtoi7JV7 
^> (BSA) t7o y^F-y^U^LfcPDlO (Pharmacia Biotech^tM) £vA£ 
T7*7-f U TBS (20mM Tris-HCl (pH7.4), 0.15M NaCl) -CSSfflSfrofco 

<i7 -Packard Multi Prias 4£ffl V^$J£ Lfco l25 I-vWF£f> <^tt 7 ^ £ 
(Botrops jararaca) <b%%M\W&1&MFu (SigmattSU V-5625) lg£ 20ml ©0.9% 
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&m&£.mm&. &fofm£&*)^mV!l*&£s Sephadex G-75 (tf5x90cin) * 
7A£^fcy;Mi3i£fTo£ (S«:0.9M^ «t«:4ml/#) o 15ml? 6 
077^>a>^U r&M# (77 >No. 49-58. 150ml) 1M 
Tris-HCl (pH7.4) *l/10mnz.tz'&. DEAE-T0Y0PEARL 650M (016x300mm) IZ 
mmZit, NaClCDilJt£JiE (0.15M/200£\ 0. 15M-*0.4M/400£\ ffi& :0.5ml/ 
#) «lf:c iSMhfr (570~630£\ 30ml) &*«>x h n-lz^ > £f# 

S^bifii/«CD^M{iWT©^tcfTofco 1/10^©3.8%^^>^ h 'J »>A£ 
^OLfe. M^AJ:D^lfilLfe^Tlt¥M^900rpmT'15^^LT^feb h^lfll 
'J^J&SS (platelet rich plasma : PEP) fc x Ztlbm&<D* 2°/ 0 ^7*;i/A7 
;b^b K%»jSPLfe20mMU >g?*IfiM (pH7.4) £^tf0. 15MJ&ft^ h U ^Azkig 
?ft£iraS.. 4*CT— i«»l«#Lfc. S^«t:«fct)jfli/J^«%l5lJRbx 
20mMU >Wtmmm (PH7.4) %^tf0.15M^{b^ h U £A*$g»TT? 2 lUSfc^bfco 

7'^-fe'i'^ ; fTa96'>3i;i/7^;i/^— 7*1/— h (Millipore Multiscreen HW 
Milliporeftgk 0.45>uM) fcJU ^#>1%BSA/TBS (100/zl) £#£i;i/fc:aQ;U ft 
mm&WTZ Ztlz&byj )\,9—(D7u y*>yZ'tT-otzo mi&omfelbifll'b 

0.8//g/ml©tf h u±3-> (±IB) x fe§^(±2.4mg/mlcD';^ h-b^> (Sigma^t 
84) £^tf 128 I-vWF?&M ($)800,000cpm) 20>ul£Jn;LTx 30##BLfco »5I 
1Z& D 7xj^0gS|gIlf;|, 0.05% Tveen-20£^t?TBS (100//1) £JD 
x.x *f>t:i!R§|"rsciJ:ti < fct)i5fe#*ffofco ±f3i5t^©96^3i;i/7^;i/^- 

Yfrbrtyf- (Millipore^tMx M#MAPK 896 0B) £fflWC7-f — 
M£U 6mm^';x^b>^i-7lc^±LTx Packard Multi Prias 4£fflV> 

JW±©*glH*. 1218 iZTsk^tz&^lZ, AS1051-Alaf3£t^AS1051-PEG©@^blfil/h 
tittzMTZ b**>RVtfYt3^?ylz£V)M&£ftZvWm£>mmr£mt 
^=fMU^CD(Ds mZmWX'&ZZb&Wfr&Ztlfzo $.tz, AS1051-PEG20000 
*k V^Ttt©^^^C*5V^T^AS1051-PEGi:SIS|HJ-CD^^4^^b-CV^^o 
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mmm 8 asiosi-peg©^;^ y v izn-r ^tm'&.um. 
nmms (i) £iBf<©#u^b>^u=j--;wbgfi!ft (asiosi-peg, peg 

^#©#^M#5000©&©) i:AS1051-Ala©^;i/^^ h izMT^iKM^itmir 

»iiAS1051-AlaCov^T«^WJ4 h(5j^(CtTt\ AS1051-PEG£o^T&i£*gHP 
LC(3j:?,280nm©^ttlt:-^®^^, AS1051-Ala^tb^-r ^> d tlz & |b] 
C®«^|5lC^>^^Mah Lfco AS1051-AlaSt>*AS1051-PEG©^«{±. U~? 
tiCD®-$-lzjs^T&200ug/kgbL, AS-Ala§¥ (AS1051-Ala©ii«&# 3 [ek AS105 
l-Ala©S^-^) . AS-PEGSI (AS1051-PEG©fui§:-^ 3 Ek AS1051-PEG©^**i& 
#) N RXfsalmem (^JI^tK (saline) ©ity$SMf3[Ik £S:fei&d<©^i§: 
©3S¥l3#t:i\ n=4 (AS-PEGS¥&n=3) T^It^To fco ^©*SJJI. H9t* 
Lfc«fc-5fc^ AS-PEGimsalinei¥fci£^TJM^ft©M#JI£ft-*\ AS-AlaPT" 

^(±AS1051-PEG(±AS1051-Alatz^ LT s Wt>fr t JnfMWffiT U CI J: $^to 
g|g±©*Uffi©*ItEt£ 
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T«&4»T-£tt£-B\ ^:t-;i^Sifo-f S'tiE^^-f**" 'J 
(b) Bu§B^M^^^U^^^>T;u^;i/^Ui— ^;i/^^.Lfcit^-^ 

2. ^fyr (b) ■c^K^n^-y-yjt.- ^ h^r^ K#trifU4#{£Tb 

1 0. ^'J^-^r^7';i/^r;p^'j^-^;i/*s^Lfe-9-^-3--^ h^r^- k 
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J^'Ji-rJV^L, Jn«t4A«(£TLfc -9-^-5/ h^7"^Ko 

12. huI3^*^SSK^ tStt 1. 7 ^ > t;i/^7 > h i?0i 

l 3 . mt^Mft^ D^;i/x • • *y si l 

14. mi&^r£t4^^r«^ 1 h^T7~ Ko 

^&#-^8 1©^*^ «i:^W^^7;^;^'jx-fM^ife 
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ASBN 



AS1051 



ASH 



pCHAl 



PCR 

ASBN.ASH 



BamHINcol 



ASKVS1 



Hindlll 



BamHIHindlll digestion 
400bp 



BamHIHindlll digestion 
2.7 kb 



BamHI Hindlll 
A. 




BamHINcol 



AS1Q51 



Hindin 
/ 



pUCASBNH 



trc promote) 



Ncol 



NcoIHindlll digestion 
400bp 



NcoIHindlll digestion 
4.4 kb 



trc promoter 



Ncol 
\ 



Hindffl 



pTrcHisA 



AS1031 



Hindlll 



pTrcASWT 



H 1 
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ASBN 



ASAlaF 

ASlOfil 



ASAlaR ASH 
pCHAl 



ASB^ 



I 



PCR 

ASBN.ASAlaR 



1 



PCR 

G4R,ASAlaAlaF 



I 



nrm ASH 

PCR 

ASBN,ASH 



BamHINcol Hindm 

-H AS1051Ala 



BamHIHindlll digestion 
400bp 



BamHIHindlll digestion 
2.7 kb 



BamHI Hindlll 

A. 




BamHINcol 



Hindlll 



^ ^ AS1fW1A1n 



pUCASAla 



trc promote 



Ncol 



NcoIHindlH digestion 
400bp 



trc promoter Ncol ^^Hindm 



t oter^ ^ 



AS1051Ala" 



NcoIHindlH digestion 
4.4 kb 



Hindlll 
/ 



pTrcHisA 



pTrcASAla 



H2 
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AU(216nm) 
O.i 4 AS1051-Ala 




AU(216nm) 
0.1 1 I 



AS1051-WT 



30 (min) 




30 (min) 
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1.25 



1 - 



0.75- 



0.5 - 



0.25- 



:3 i::;:*:. 



None AS10S1 None AS1051 J — ^ > jT 



saline/saine AS/saline jg-^jfe 



m5 



WO 00/59926 



PCT/JP00/02127 



5/8 



2. 00- 



1.50- 



2 I. 00- 



0. 50- 



0. 00 



2. 00— 



1. 50- 



3 1- oo- 



0. 50- 



0. oo 




0. 00 



1 PFK 

2 FTRPR 

3 DLECPSGWS S YDRYCYK 

4 EYLTRY IWIGLRVQNK 

QEMTWAO A E RFCSEQAK 

5 VOCEQQHSF I dK 
L 



gqpxssisyenlvdpfe6fmvs rdtrlrewfk 

X=Ala or Cys-PEG 
6 GGHLLS VETALEASFVDNVL YANK 



El 6 



WO 00/59926 



PCT/JP00/02127 




127 



WO 00/59926 



PCT/JP00/02127 





WO 00/59926 



PCT/JP00/02127 



8/8 

50 "I 




V 

m 

10- 



Saline AS- Ala AS-PEG 

B9 
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m$m( SEQUENCE LISTING) 
<110> l&<D3ji£fc5S#*t (Ajinomoto Co., Inc.) 

<i2o> ^m.fcm&m~&&?%y-7°^-y h^r^ h*©M3t& 

<130> B-586AY0P964 

<150> JP 11-96073 
<151> 1999-04-02 

<160> 10 

<210> 1 
<211> 126 
<212> PRT 

<213> Crotalus horridus horridus 
<400> 1 



Asp 


Leu Glu 


Cys 


Pro 


Ser 


Gly Trp 


Ser Ser Tyr Asp Arg 


Tyr Cys Tyr 


1 






5 






10 


15 


Lys 


Pro Phe 


Lys 


Gin 


Glu 


Met Thr 


Trp Ala Asp Ala Glu 


Arg Phe Cys 






20 








25 


30 


Ser 


Glu Gin 


Ala 


Lys 


Gly 


Gly His 


Leu Leu Ser Val Glu 


Thr Ala Leu 




35 








40 


45 




Glu 


Ala Ser 


Phe 


Val 


Asp 


Asn Val 


Leu Tyr Ala Asn Lys 


Glu Tyr Leu 




50 








55 


60 




Thr 


Arg Tyr 


He 


Trp 


He 


Gly Leu 


Arg Val Gin Asn Lys 


Gly Gin Pro 


65 








70 




75 


80 


Cys 


Ser Ser 


He 


Ser 


Tyr 


Glu Asn 


Leu Val Asp Pro Phe 


Glu Cys Phe 








85 






90 


95 


Met 


Val Ser 


Arg 


Asp 


Thr 


Arg Leu 


Arg Glu Trp Phe Lys 


Val Asp Cys 






100 








105 


110 


Glu 


Gin Gin 


His 


Ser 


Phe 


He Cys 


Lys Phe Thr Arg Pro 


Arg 




115 








120 


125 





<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<220> 

<221> misc_feature 
<222> (12) 

<223> n=a, g, c or t 
<400> 2 

cargaratga cntgggc 17 

<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



<220> 

<221> misc_feature 
<222> (3) 

<223> n=a, g, c or t 



<400> 3 

tcnacyttra accaytc 17 

<210> 4 
<211> 272 
<212> DNA 

<213> Crotalus horridus horridus 



<400> 4 

caggagatga cttgggccga tgcagagagg 
ctcctctctg tcgaaaccgc cctagaagca 
aaagagtacc tcacacgtta tatctggatt 
tgctccagca tcagttatga gaacctggtt 
gacacaaggc ttcgtgagtg gttcaaagtc 

<210> 5 
<211> 690 
<212> DNA 

<213> Crotalus horridus horridus 



ttctgctcgg agcaggcgaa gggcgggcat 60 
tcctttgtgg acaatgtgct ctatgcgaac 120 
ggactgaggg ttcaaaacaa aggacagcca 180 
gacccatttg aatgttttat ggtgagcaga 240 
ga 272 



<220> 
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<221> CDS 

<222> (96).. (512) 



<400> 5 

ctgagcagac ttgctacctg tggaggccga ggaacagttc tctctgcagg gaaggaaaga 60 
acgcc atg ggg cga ttc ate ttc gtg age ttc aac ttg ctg gtc gtg ttc 110 
Met Gly Arg Phe He Phe Val Ser Phe Asn Leu Leu Val Val Phe 
15 10 15 



etc 


tec 


eta 


agt 


gga 


act 


eta 


get 


gat 


ttg 


gaa 


tgt 


CCC 


tec 


ggt 


•\- ct er 
tgg 


1 

10O 


Leu 


oer 


Leu 


oer 


uiy 

9fi 

lAJ 


inr 


Leu 


A 1 o 

Aia 


Asp 


Leu 


ulU 


uys 


rro 


oer 


uiy 
ou 


irp 




tct 


tec 


tat 


gat 


egg 


tat 


tgc 


tac 


aag 


ccc 


ttc 


aaa 


caa 


gag 


atg 


acc 


206 


ber 


oer 


lyr 


Asp 
^£ 

ou 


Arg 


lyr 


tys 


iyr 


Lys 


rro 


DVi/% 

rne 


Lys 


pi« 
uin. 


PI ii 

ulU 


wex 


inr 




tgg 


gee 


gat 


gca 


gag 


agg 


ttc 


tgc 


teg 


gag 


cag 


gcg 


aag 


ggc 


ggg 


cat 


254 


irp 


Ala 


Asp 


A 1 n 

Ala 


Pin 

ulU 


Arg 


riie 


Lys 

00 


oer 


p i n 

UlU 


Pin 

bin 


A 1 o 

Ala 


Lys 
ou 


lily 


uiy 


nlS 




etc 


etc 


tct 


gtc 


gaa 


acc 


gec 


eta 


gaa 


gca 


tec 


ttt 


gtg 


gac 


aat 


gtg 


302 


Leu 


Leu 

DO 


ber 


vai 


ulU 


inr 


A 1 O 

Ala 
70 


Leu 


ulU 


Ala 


Cam 

oer 


rne 
75 


vai 


Asp 


Asn 


vai 




etc 


tat 


gcg 


aac 


aaa 


gag 


tac 


etc 


aca 


cgt 


tat 


ate 


tgg 


att 


gga 


ctg 


350 


Leu 


Tyr 


A 1 ~ 

Ala 


Asn 


Lys 


Glu 


Tyr 


Leu 


Thr 


Arg 


Tyr 


lie 


Trp 


He 


Gly 


Leu 




80 










85 










90 










95 




agg 


gtt 


caa 


aac 


aaa 


gga 


cag 


cca 


tgc 


tec 


age 


ate 


agt 


tat 


gag 


aac 


398 


Arg 


Val 


Gin 


Asn 


Lys 
100 


Gly 


Gin 


Pro 


Cys 


Ser 
105 


Ser 


He 


Ser 


Tyr 


Glu 
110 


Asn 




ctg 


gtt 


gac 


cca 


ttt 


gaa 


tgt 


ttt 


atg 


gtg 


age 


aga 


gac 


aca 


agg 


ctt 


446 


Leu 


Val 


Asp 


Pro 
115 


Phe 


Glu 


Cys 


Phe 


Met 
120 


Val 


Ser 


Arg 


Asp 


Thr 
125 


Arg 


Leu 




cgt 


gag 


tgg 


ttt 


aaa 


gtt 


gac 


tgt 


gaa 


caa 


caa 


cat 


tct 


ttc 


ata 


tgc 


494 


Arg 


Glu 


Trp 
130 


Phe 


Lys 


Val 


Asp 


Cys 
135 


Glu 


Gin 


Gin 


His 


Ser 
140 


Phe 


lie 


Cys 




aag 


ttc 


acg 


cga 


cca 


cgt 


taagatcegg ctgtgtgaag tctggagaag 




542 


Lys 


Phe 
145 


Thr 


Arg 


Pro 


Arg 

























caaggaagee ccccacctct ccccaccccc caccttccgc aatctctget cttceccctt 602 
tgctcagtgg atgctctctg tagceggate tgggttttct gctccagatg ggtcagaaga 662 
tccaataaat tctgcctacc caaaaaaa 690 



<210> 6 

<211> 139 

<212> PET 

<213> Crotalus horridus horridus 
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<400> 6 



Met 


Glv 

UIJ 


Arer Phe 


He 

1 J. V/ 


Phe 


Val 


Ser 


Phe 


Asn Leu 


Leu Val Val Phe Leu 


1 






5 

KM 










10 

J. V 


15 


Spr 


T.pii 


Ser Glv 

1 \M XJ 


Thr 
i in 


T.ph 


Ala 

XI X CL 


Asd 


Leu 


Glu Cvs 


Pro Ser Glv Tro Ser 

X X \J klv/l U 1 J lip J. 






20 










25 

wis 




30 


Spr 


Tvr 


Aon Arc 

/lop ill g 


Tvr 


Cvs 


Tvr 
i ji 


Lv°. 

Li J O 


Pro 


Php Lv°. 

1 11C JJJr O 


Gin Glu Mpt Thr TrD 

U 111 UlU llt> d 1111 lip 






UU 








40 






45 


Ala 


nop 


Ala Gin 

ill CL U1U 


Artr 


i iic 


Cv<? 

u jr o 


Spr 


Glu 

UlU 


Gin Ala 

u l ll /lid 


Lv<? Glv Glv His Lpu 

JjjO Ulj Ulj lllo JjCU 




50 








55 








60 


T on 


DtJI 


Val Gin 


Thr 
nil 


Ala 
ill ci 


liCU 


Gin 


Ala 

ill Cl 


Spr Php 
oci rue 


Val Aqti A<:ti Val T.pii 

VCll /lop /loll VCLl LiCU 


R5 








70 








75 


80 


Tvr 


Ala 
Ala 


AcTI T.VQ 
/loll L/ JO 


Gin 


Tvr 




Thr 
mi 


Artr 


Tvr Tip 

1 J 1 lie 


Trn Tip fllv T.pii Arc 
up iic.uij jueu /ii 5 


















90 


95 


Val 


Gin 


Asn Lys 


Gly 


Gin 


Pro 


Cys 


Ser 


Ser He 


Ser Tyr Glu Asn Leu 






100 










105 




110 


Val 


Asp 


Pro Phe 


Glu 


Cys 


Phe 


Met 


Val 


Ser Arg 


Asp Thr Arg Leu Arg 






115 








120 






125 


Ghi 


Trp 


Phe Lys 


Val 


Asp 


Cys 


Glu 


Gin 


Gin His 


Ser Phe He Cys Lys 




130 








135 








140 


Phe 


Thr 


Arg Pro 


Arg 















145 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

attggatcca tggatttgga atgtccctcc 30 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 8 
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aataagctta acgtggtcgc gtgaacttgc 30 

<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

gatgctggag gctggctgtc ctttgt 26 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

ggacagccag cctccagcat cagtta 26 
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